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A oHl ^ 4N*1, <M <>flM*l ^ ifl^f -§-^ <HN*]# ^5fAl 7] 

#7] 7)&<#c% #^Rr afll cfTil^; #71 *fll #7] 
7>i ^^-ol ol^ ^-71 ^ o^^o] 7>^tb 3^ ^ri^H 1*13 

^ofl ^*>^, 71^ ^=-S}^7> ^ ^ W^ofl 
&JL^JE. « Sj-B^ o^j. ^ 7l o]l cfltb Hl7> 50O] ^ 7] tfl <g*> 

£ 2a 
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^] 

QxlZ. ^ v ^12: ^ {METHOD FOR MAKING A METAL FILM 
HAVING GIANT SINGLE CRYSTALS} 

£ 2a^r W Tltfl -y^S ^€ *fl2: i4 

£ 2bfe ^ofl ^Itb -4-8- ^^1- M-Ef^fl J£^. 

£. 2ctt ^ Vt 3°fl ^12: ^ f^H £H u>i^(dot mask)-!- Aj-g-fV ^-f-fr 

£ 3afe ^-^oll ^12:^ ^ ^£ 4i*M- J£^. 

£ 3b^ ^ ^M] £H c>i3(dot mask)!- *}-g-^H 

51 4^ ^ofl Sl«fl all 2:^1 XRD 3fl€^ ^21 M-b}\H 

ZLHfl^Sl. 

. 51 5a^r ^sfl *\]3=.Q (111) «B^^# ^ ^R 1 2fl€* 
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£ 5t>Tr ^<H1 (200) £ir ^ sfl€# 

£ 7^8: ^ofl ^^fl £S n^aCdot mask)!- <>l-§-5H afl^ ^ <g 

200 : 71 # 

201 : ^-^1- 

AS, £ ^a>*>sl^ ^ o>i-5i ofl^^A] ^(epitaxy 

relation)!- ^fe ^ *H ^-^Sl ^ 3 (sputter) 

^5", MM^]^ 4i^sr, -H^s}- ^ Jl7l^ ^MH -fr^l, 

rf. ola]t!: t^s.^ ^> MV^sl-oil Af-g-sl ^ 7]#o_3-ir ^H^l ^-g-^l 

^ ^e)^ #^(silicon single crystal), MgO, SrTi0 3 , ^sfol^ ^o) c}.^ 
^ IH^IM", cfojol-ac ^ rf^^(polycrystal) ^^.7> o]-g-£]j7 oiq. 
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<18> 0)^.5) ^3 ffo|i} a] o^^fl ^3. «m ^ofl 

'^(lattice mismatch)^ 7l<y^}^ -g-^ 71^-^ ^ej, 

#3}- ^r^^l ^ &t}. JEth ^^S. Si 71^ A}|-5H ^sf 

aL, MgO, SrTi0 3) Sapphire ^ #s}-# 4*t^«l i*} ^^S)- 
°11 ^ o>7lA]7lJi 5a5a4. 

<19> ^og, ^#/Wl^# ^a.(bulk) afli «^°.^=r iflib^l 

(Czochralski) <%^, #3.^3 ^(Floating zone) Stt -g~g- 

(melt-growth) Af-g-j^H ^t}. zie^uf, ^#<2j ^-f ^ ^ 
y o v ^€- ^ &-<^, 71 oiijqBflAj ^7]m ol^-^ «^ ol 

4 ZL $]°\) #^Sl 2j7f ^2}^ ^^17> nfl 0. &o]o] 5\ JL> JJ= ~- 

^ ^ ^>ol7> 4* 15% o]^c) S)^ tq-nj-a. + 0^4 

<20> Tj-^-, t£^_7§ «g 7 j oj^flA^ ^aV #^cHl Dq-ef 71^" #ff-7]- ^ , 

t&lH &°H£- £r*\ H J <Hl3l^Al (molecular beam epitaxy)^ -H7>^ ^-al# a} 

<2l> 5E, ^ ^ di7>5l y}-c4- #^0.3. A}-g-^ TjO-ofl, Oj^o) S.Aj 

^ ^ ^^^1 #^^1 -f^ «fl^ ^ S ^ofl ^Tfl SlJl, ^1^ 

^>S1 ^-^ol] ^1^1 Tfl ^Cf. ^, A]-^.-. ^ «VnV o^cHl 
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^ «fl ^# *1 $^-8r 7 H> ^ ^ ol^q. ^ 

(defect siteH^H €4. , ^*ti -fHrH- ^£ -§-£- ^}s}-# 

SI n]^ ^-s^ o.^ afl^ofl cgtfr^. D |^^ o_^- i^>o] # ^oi] <gtg=.g. nj*] 

Tfl fief. #*fl 7l# -^HH^r :§p£- 7l#_OS.*1 o)-g-£]^ ^ «Vn|_j. 

^^■o.S.'H, ZL 3H1 ^^5]^ MVnVo] ^ 

U M1 ^ £M ^M-^ SS.^- ^ 9XTt TL3±7} 7lcfl^cf. ol *V 

1- aflSSHr ^ *}•-§-£] °1 #4. ^3*4, MgO^ ^ 7l^r 

^3 5)3. *}^ 6 1 ufl-f T^S] 7>^ 

3°1 9X7) nfl^-ofl, ^7.} ^Sofl MgO ^-^^ A>-g-*>^ ^^oj 

o>\l ^ *&-%<L3. «fl^€ a]-°V^ # 

^ *H°Hlfe- *J-eH, ^l^EflAl ^Tllt- ^1 ^ 71^- 

^ofl tO-n^ ^ o^f. 37lo11 ^ -^o^ ul7> 50^1 ^ Ticfl <y*> £L7l# ^ ^ 
3 Tltfl ^ ^7.fl- ^ ttJLS]*) °>JL ol^ ^^ojcf. 

<22> £ la^ ^efl^ 7)^°\) ^ *)2if>}7) £ la* 

^g-Sfl, ^-^ l at t i ce mismatch) o) 15% ©1^^] 71^(100) 

(101)ol #^v^ t^o_ M ^ ^ «i.ov 4 ^ cj- ^ Olc}. 

<23> 5f^n> > cl 7g °- t 7 ] A>-g-£]^ -i-^-g- ^ aVnVjiJ. ^^^] 
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&<>H>> th}. Si ^-f ^ ^HWo] = ( silicid e)!. ^^sH 

^3 ^j-o. « o v^|^ ^ ^-^^ $14. 

<24> £ lbfe ^eflo] gc ^m. 7l#ofl nf-g. ^Tj^ *H^>7j ^ 

>H, 7}&3i\- Sj-^-l-g: ^^,4. 3*]- # ^ ^^(102)# Aj-g-s].^. 

O>o}- ^ 3*]. Jf^o] ^oj-o) *Vr}. 

<25> ^r3^ ^ S7 ]o)l tfl^ ti } 7 }. 50 ol 

^ 7]tfl <g*> 3.715 ^ THcfl 01 ^ ^ wv^o} ^ Hj-^^- ^ 

<26>. Mj-^o] Cf^- ^ ^ ^ o\] $)^f>}*} #31*], ^ «VgV^ 

^ ^7} 371^1 ^ B]7} 50^1 7itfl £L7ll- 7\ tfl <^ 

<27> hV^o} £ cfs. s.^ o. o^kV tifl^ig# 7H^^ ^ «VuVo| ^ og^ 37 ] 

W]7> 50^1 ^fe Tjtfl <y^> 3711- £±r T^cfl o^ii. ^ 

^ ^ ^] 

<29> ^. hv^o]] ^*>^ t 7i^ c Hi ^ «v^.o| ai g oflui^i, ^ 
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3^ ^^1-^ a o V 7 ] ^ 7 j. A£*o] 1gJfrS\o] ol^ aJ- 7 ] ^ «K2}-o} ^^o] 

<30> ol^fll- §71 ^/^e^-rn ^sL±r 1*13 ^HMH 7.fliL 

^ ff^lr ^?)H1 tfl^V 37l7> 2~3*fl ^S. 5]^r ^ 5lA 

*>7ll SH FCC ^ (111) Hfl^-i- 3Hr ^ 5^. 

^ ^ ^ ^ iEEfloi(strain) <HlM*l7} ^7]-« . ^-f , i£ 

efloi ofl M ^11- #^2] ^ (200) Hfl^-g: ^1 SLJI^ w> 01 

' tf. Zl&m, o]E^ SJaV^a] uVBVofl^ <y*>i?>o) ^^Tfl 

^ ^^2] 3.7] ^RV^. 

71^^ Jf-^lol ^Tfl ol^fl^ ^Joltf. 

<33> £ 2al- o]tj) n>^^ 71^(200) ^<Hl ^i^> aIJ: ^s)-g- 
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<34> <$7)*], 7l^-(200)-gr ZL #«.ofl ^ ^-^(201)^ ^-g-^H 

£ #4. *r^, -g- ^°1]>H 71^0]] ^7} 7 }^ 7 } jr^s} ^ «]-5]-(201)# ^*H=r 
DC/RF ^ til , DC/RF i^U, *-7l S}-^ (Metal 

Organic Chemical Vapor Deposition), (vacuum evaporation), 

ir^'tK laser ablation), o]^s\r ^^Hj (part ial ly ionized beam deposition), # 

7] (electroplating) <Hii ^>M-7> A}-g-^ ^ oicf. 

<35> Aj- 7 )^ ^-o] fzVsl ^3fl-^r ^ M>n|-(201)^ ^^Voj 7 >^tb ^ T/T m > 

0.5(T : <g*13 ^r£, Tm : ^b^H^ ^e^cf. 

<36> £ 2bb ^ofl ^ ^ Af-g-tP ^-Tlr M-Efvfl 

£^°lcr. £ 2b°fl ^l^H , 71^(203)4 ^ ^(201) A}ojofl^ ^A^nv 

(204)^1 TflxflsM ojt} ol ^A>2).ni-(204)^; ^Je)^ 7l^-(203)4 ^-^ ^(201) a\o] 
9] ^2lA>ol = ( s iHcide) o. n^)t}7) ^ ^o)t\. oj 7$ °- ^A>^.nj.(204)^: ti]^ 

^ ^4 of°ej ojj^EflAl (epitaxy relation)* 
^i=f. ^U]°flfe ^^(204)o] TflTflsH oirfb ^5]^}^, $7} 7\^7\ i 

^€ ^7HH ^ ^(201 )£] ^^-ol o]j=lo^ n}-g-o)l <i^e|£]b £ 2a ^ 

<37> £ 2c^ Sj^T y o V«g ^oflAi £E n>^^# Af-g-^V 7j -f ^- uj-Ef^ £ 
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<38> £ 2c°ll M-EfMl v}Q £ 2aQ 3-8-^1 $a°H, £^ 

^>iaL(dot mask)!- *>-8-*M A d^2jAS ^4? HVnV(204)-§- ^ ^cf. nfl, £ 

<39> ^ ( 3^ £ 2a, 2b ^ 2c ^ ^o\) ojsfl ^ hv^o. 

<40> ZL o] ^tg^, ^ M^o] c 2a , 2b ^ 2c«M^- ^O] ^ aVnV ^aV^o)] 

^31 ^lM^l ^ 5**} ifl^sj *^-o]i4 ^1-* ^*>7ll ^t}. 
<41> ol&|*j. ^7]. 7 }s~cq =.4=. wK-T-ofl^o] ^ ^ ^ofl o)s>^ 

oflAi ^ HVn^ o^j. 3. cg^o. nfl-g-o]rf. 

<42> £ 3a^r ^-^=>)1 ^*fl ^ #<>fl ^f!- M-Efifljl 

<43> ^. £ 3a^ £ 2b^1 $H ^(301)3}- ^ ^^-(302)* ^ 

Tfl^tt °1 ^>2}-# Ml-nV(301)£- Mj-^o]] o}sfl afla^ ^ 

o] ^ HVnV (201) ^ofl o^.*| «q ^ 71 ^ > n]^] zp.^. ^ o.^ j=ofl 

^Tfl 5H, ^f^jL^ ^71^ ^oj ^tfl^t}. 

<44> £ 3b^r £ ^<H] 7]cfl <y*j-3L ^€ ^ JEM 
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o>^# *1"§-*H ^^o]?\ ^Efvfl i^olcf. 

<45> S. 3b^r £ 2c ^# ^"^-(301)4 ^ ^(302)-g- £M nj.^^ 

<46> £ 4 ^ igj-^ofl o^^ ^^5} tifl^- wVnVo} XRD 2fl l£ o] cj- . 

<47> £ 41- ^-Sfl, 7l^ofl ^ i^iflfe. 39.6 £ ^-e^ 

(111) yfl^^^o] ^o] ^ 14 «J]^- HJ-BH (in) Bfl^-g- ^ Ol 

<48> £ 5a^ £ ^<H1 (111) ^ sfl 

<49> £ 5a# iL^, sfl^o^ h o v^o1 o^^^j. ^o. s 10 f, ig^ofl 

^ ^ (111) tifl^^# ^ ^-^ oj*}^ Oj- ^ olc}. 

<50> £ 5b^ ^ t^^l ^^11 ^l^sj (200) wfl^S# £xt ^ ofl^i 2]] 

<51> £ 5b^, £ 5a^1 (111) tifl^^g- ^*j-<2}-^ t}e.7fl sfl 

<52> £ 6a ^ 6b^ t^<Hl £]*fl ^ 1/zm - 

*1HH mm °1^3 <y*> a. 711- iL^tf. 
<53> £ 7^gr ^ofl v} + ELm °l-g-*M *\)^& 0.8X).9mir. 2 ^ =4- 
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^nl^ 4^o^, zl ^^l^ol ^-#£1^1 , £ 4^ XRD afllHH 1- *r 

(111) o|fo]^ oi-g-^ ^ oicf. 

<55> ^A]o^] 1 

*1 ^311- 7>*1*1 ^q-. 
<57> ^3}- aj-^ : DC c>Z1l1)es ^ 

<58> : Ar+0 2 (Ar/0 2 ^ ^r^l :io%) 

<59> 7]^. : AV_£ 

<eo> ^-Tfl : l/an 

<6i> : i.ooOICHH 

<62> ^jq-^o.^., s. 6a, 6b°fl M-EfVf £o) , ig^ oj^f cj]^ ^7} 

<63> ^ AHI 2 

<64> aj^ 71^- $H ^s]^ ^xvs^-g- ^^i, #71 ^e]^- <l#2)-# ljan 

*1 7M*1 &^tf. «fl^- ^aJ-A] P}i3t °]-g-«H 0.8>0.9nim 2 ^ Aj-zJ-ig £E 

(dot)l- ^^I-JL, lOOOt:, 1*13- l^sl *}$rf. 
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<65> ^av ig-ig : dc ^*\&\^ ^ 

<66> «-oj7l : Ar+0 2 (Ar/0 2 ^ ■ 10%) 

<67> ^JE : 

<68> *]5j : lOOOTC^l-H 1*1 # 

<69> ^ : l^m 

<?o> E 7 <H1 M-EHf «>*4- £o| <£t.\5L o)j*o]# ^M-g- ^ Si 

53^. 

<71> °)0) ^A]a))^*B\, ^ «VnV 4 ^ #6fl Ojo^ , ^ tfVnVs}. ^ a] ^ cfl^^A] 

nfl, ^ oi^ 37lo11 tfl^. t=^oj v ]7 y 50 c] ^ ^tfl <3*f £171-1- 3Hr ^ 

3 ^ ^1-1- ^ SX9X^. 

<72> ^<q. ^ i£igo] ^oJJ o 1 ^ > ^ aVnVo^ ^ 6fl uj , <g ?fl bfl u| ^ ^ 

3 oiim^si -a-ssv^ <£*\th 43 <m ^H^, 

^ 3L7H Cfltb ^Ml^ Ul7l- 50O] ^ Tjtfl <Q*\. 3711- ^- 

<73> a, ol&|^. M. i£^o} ^ 7]#^ Hj-nSg- oj-g-*V ^7} db^Hl °]-g-^ 

T 5d-<^, #Hfl^l 7l#ofl H^H 71^-21 ^ w o V«Hl ^ &7l 

<74> y>^^l *> -gAloflofl tflsfl ^^5>^^1^, HV^Aj ola)^. 
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^*HH ^fb^ ?H 7)<s^ ^ xflofHir 7}x)«\ 

^ $X^r ^ 9X^. nJ-eH, £ ^3 ^3*r °1*H1 ^€ 
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1] 

^"71 ^ #71 7l^ 0 V<Hl *fll #711 $1- ; 

A oM *fll Sltb ^"71 ^7} 7}^ ^&o] Tg-frSH 5fe #7} ^ 

# £#*Rr ^ Tlcfl oj *}-.§. ^ tiVnV ^ 

[3^8- 2] 

*)U%M1 SU^, ^"71 H]-^ <H1M*1, ^31 <HH*1 ^ tfl^- -g-^ o]m 

*1^1 ^*MH1 ^"71 ^7> 7}^7\ #7] ^ «V ^ofl^.^ ^ ^ -q. 

-§- ^ «<HH ^ ol^ol^ li^r ^ Tlcfl 

^ *\)2i ^ 

3] 

^H%H1 OH, #7] ^ Mj-nVo} 2|VA DC/RF i^E^, -B-71 ^ 3}-^ 

$\ ^ ^ Tlcfl ° u l7>S ^ W Jfc 

4] 

afll^fl 9X°]*], <#7) ^7]- 7}+ 0 2 , N 2 +0 2 . N 2 0, CI, N 2 # <^ *>H-^1 

3* f^SAS Tlcfl <$7,}3. ^ «v^- h o v^ 
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[3^*8- 5] 

*Hl^MI A oM ^ Pt, Au, Cu, Al, Ni, Ag, Ir, Pd, Ti , Ru, Ta, 

W, Rh ^ o\± H}^o} ^ f^io S ^ T^cfl ^ ^ ^ 

6] 

^^it 1 5 ^ t!: ^ofl ^1^=1 sg^- <y^> 3.7M 
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[5. 4] 
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[5- 5a] 




[£ 5b] 
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[£ 6a] 
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